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Description 

This invention relates to radiation apparatus. 

More especially the invention relates to the 
radiography art and finds particular application in 
conjunction with computerized tomographic (CT) 
scanners and will be described with particular ref- 
erence thereto. However, it is to be appreciated 
that the present invention may also find application 
in conjunction with other radiation apparatus, i.e. 
radiation treatment apparatus, and other imaging 
apparatus. 

Heretofore, tomographic scanners have com- 
monly included a floor-mounted frame assembly 
which remains stationary during a scan. An x-ray 
tube is mounted to a rotatable frame assembly 
which rotates around a patient receiving examina- 
tion region during the scan. Radiation from the x- 
ray tube traverses the patient receiving region and 
impinges upon an array of radiation detectors. 
From the radiation data sampled by the detectors 
and the position of the x-ray tube during each 
sampling, a tomographic image of one or more 
slices through the patient is reconstructed. 

An x-ray tube generates x-rays by directing a 
high energy electron beam against a tungsten tar- 
get. One of the persistent problems in CT scanners 
and other radiographic apparatus is dissipating the 
waste heat created while generating x-rays. In high- 
er powered x-ray tubes, the anode turns so that the 
high energy electron beam only dwells a fraction of 
a second at a time on any point on the anode. The 
x-ray tube is jacketed with a lead lined housing. A 
cooling oil is circulated between the glass envelope 
of the x-ray tube and the housing to remove addi- 
tional heat. 

In some scanners, the x-ray tube rotates in one 
direction during a scan and returns in the other 
direction for the next scan. Such scanners are 
normally limited to about 360' of rotation. The 
single rotation enables the hot cooling oil to be 
conveyed from the rotating frame by flexible hoses 
to a non-rotating heat exchanger. Accommodating 
the cooling oil-carrying hoses is a space consump- 
tive handling problem. The heat exchanger is com- 
monly a radiator disposed within the CT scanner 
housing that is cooled by fans which blow room air 
through the heat exchanger and back into the 
room. This places an extra load on the room air 
conditioning system. 

In other CT scanners, the cooling oil is cir- 
culated to a radiator or other air-oil heat exchanger 
that is mounted on the rotating frame portion. This 
alleviates the hose handling problems and enables 
the x-ray tube to rotate a plurality of times, e.g. a 
continuous rotate scanner. However, accommodat- 
ing the size and weight of the heat exchanger in 
the tight space constraints of the rotating frame is 



difficult. As the x-ray tube and rotating frame por- 
tion rotate, air passes through the heat exchanger 
cooling the oil. The heated air that is discharged 
into the room that contains the CT scanner again 
5 places a greater load on the room air conditioning 
system. 

One of the limiting factors on the speed of a 
CT scan is the amount of x-rays produced by the 
x-ray tube. The tube must irradiate each detector 

w for a sufficient duration that each detector receives 
the minimum total flux needed to reconstruct a 
good contrast image. Lower power tubes require 
the tube to dwell or focus longer on each detector. 
Larger, more powerful x-ray tubes supply the mini- 

75 mum flux more quickly, allowing the speed of rota- 
tion to be increased, hence the scan time de- 
creased. However, as the x-ray tubes become 
more powerful, more heat is generated. More heat 
is also generated in continuous rotate scanners in 

20 which the tube remains "on" during several con- 
secutive rotations for multislice imaging. 

Larger x-ray tubes, such as 0.178 metre (seven 
inch) anode x-ray tubes, generate so much heat 
that the prior art heat dissipation techniques are 

25 taxed. The limited air volume in the interior of a CT 
scanner limits the effectiveness of the rotating oil- 
air heat exchanger. Space constraints prevent larg- 
er heat exchangers from being accommodated on 
the rotating frame. Moreover, the added heat taxes 

30 the cooling capacity of room air conditioning sys- 
tems to the point that room cooling capacity must 
be increased. 

According to the present invention there is 
provided a radiation apparatus comprising a radi- 

35 ation source mounted on a frame for rotation rela- 
tive to a stationary frame charaterised by a fluidic 
slip ring for providing a cooling fluid communica- 
tion between the rotatable frame and the stationary 
frame and a cooling fluid calculating means for 

40 circulating a cooling fluid through the fluidic slip 
ring from the rotatable frame to the stationary 
frame and vice-versa. 

One advantage of the present invention is that 
it enables the effective cooling of a radiation 

45 source. 

Another advantage of the present invention is 
that it enables heat from the radiation source to be 
dissipated externally of the apparatus and the ap- 
paratus control room. 

50 Another advantage of the present invention is 

that it facilitates the use of high power radiation 
sources. 

Another advantage of the present invention is 
that it enables the x-ray tube of a CT scanner to 
55 rotate continuously. 

EP-A-0225964 discloses a cooling system for 
relatively movable components, such as a rotor 
seated for rotation with respect to a stationary 
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component, including a sealed channel in the sta- 
tionary component disposed between the stationary 
component and the movable component, and an 
evaporator disposed within the sealed channel. The 
channel is filled with coolant, such as alcohol or oil, 
which is circulated by a pump in a closed circula- 
tion path. Heat is thereby conveyed from the sys- 
tem components to be cooled to the evaporator, 
and from the evaporator to a location where the 
heat can be dissipated without disturbing operation 
of the device. The cooling system is suitable for 
use, for example, in a computer tomograph for 
cooling the radiation detector. 

One radiation apparatus in accordance with the 
present invention will now be described, by way of 
example, with reference to the accompanying 
drawings in which:- 

Figure 1 is a diagrammatic illustration of the 

apparatus; 

Figure 2 is a perspective view in partial section 
of a fluidic slip ring and associated hardware of 
the apparatus, the associated hardware includ- 
ing a drive motor for rotating an x-ray tube 
supporting rotating frame of the apparatus; 
Figure 3 is a more detailed illustration of the 
fluidic slip ring of Figure 2 in partial section; and 
Figures 4A, 4B and 4C are illustrative of a 
coolant inlet, a coolant return, and leakage fluid 
interconnections, respectively, of the fluidic slip 
ring of Figure 2. 
Referring to Figure 1, the apparatus comprises 
a CT scanner which includes a floor-mounted or 
stationary frame portion A whose position remains 
fixed during data collection. An x-ray tube B is 
rotatably mounted by a bearing and fluidic slip ring 
assembly C for continuous rotation. The fluidic slip 
ring passes a cooling fluid, such as oil, water, 
sulphur, hexafluoride, and other liquids and gases, 
between an externally mounted chilling unit or heat 
exchanger D and the rotatably mounted x-ray tube 
B. 

The stationary frame portion A includes a cyl- 
inder 10 that defines a patient receiving examina- 
tion region 12 therein. An array of radiation detec- 
tors 14 are disposed concentrically around the pa- 
tient receiving region. The stationary frame with the 
rotating frame can be canted or tipped to scan 
slices at selectable angles. A control console 16 
contains an image reconstructing means 18 for 
reconstructing an image representation of output 
signals from the detector array 14. A video monitor 
20 converts the reconstructed image representation 
into a man-readable display. The console also in- 
cludes appropriate tape and disk recording means 
for archiving image representations, performing im- 
age enhancements, and the like. Various control 
functions, such as initiating a scan, selecting 
among different types of scans, calibrating the sys- 



tem, and the like are also performed at the control 
panel. 

With continuing reference to FIGURE 1 and 
further reference to FIGURE 2, the x-ray tube B is 

5 enclosed in an oil-filled housing 30 that has an x- 
ray permeable window directed toward the patient 
receiving region 12. Inside the housing, a motor 
rotates an anode, such as a seven inch anode, in 
the plane of the patient receiving region and the x- 

70 ray transmissive window. An oil pump circulates 
the oil from the housing through a heat exchanger 
32. The heat exchanger transfers heat from the oil 
to a liquid coolant. 

An electron beam emitted by a cathode strikes 

75 the rotating anode adjacent the window such that x- 
rays are emitted through the window. Appropriate 
x-ray collimators focus the radiation into one or 
more planar beams, or the like, as are conventional 
in the art. A shutter under control from the console 

20 selectively gates the beam on and off to control 
patient dosage. Electrical power from the console 
is conveyed to an electrical slip ring 34 that is 
mounted in association with the bearing and fluidic 
slip ring assembly C. A high voltage power supply 

25 is mounted for rotation in association with the x-ray 
tube for converting the lower voltage conveyed 
across the electrical slip ring to the appropriate 
high voltages for operating the x-ray tube. 

With particular reference to FIGURE 2, the x- 

30 ray tube B is mounted on a rotating x-ray tube 
support or frame 40. The rotating frame assembly 
includes an annular ring portion 42 which is con- 
nected with a rotating race 44 of a large bearing 
that surrounds the patient receiving region. The 

35 bearing also includes a stationary race 46 that is 
mounted to an annular tubular structure of the 
stationary frame assembly A. The bearing also 
includes a plurality of balls or rollers 48 for provid- 
ing smooth rolling interaction between the rotating 

40 and stationary races. A motor 50 rotates the x-ray 
tube and rotatable frame relative to the stationary 
frame. The motor includes a plurality of permanent 
magnets 52 that are mounted on a lower surface of 
the rotating race 44 for rotation therewith. An an- 

45 nular motor lamination 54 and surrounding win- 
dings 56 create electrical fields which drive the 
magnets 52 and are mounted to the patient receiv- 
ing tube 1 0 which is also mounted to the stationary 
frame assembly. Interaction of the winding and 

so permanent magnetic fields rotates the rotatable 
frame assembly relative to the stationary frame. 

With reference to FIGURE 3, a fluidic slip ring 
60 is connected with the stationary and rotating 
frame portions. The fluidic slip ring includes an 

55 outer, stationary annular portion 62 that is mounted 
to the annular tubular structure and the patient 
receiving sleeve 10. In the illustrated embodiment, 
the stationary annular portion has a smooth, flat 
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ing fluid communication between the rotatable 
frame (40) and the stationary frame and a 
'cooling fluid circulating means (110) for cir- 
culating a cooling fluid through the fluidic slip 
5 ring (60) from the rotatable frame (40) to the 

stationary frame and vice-versa. 

2. An apparatus according to Claim 1, wherein 
said fluid circulating means (110) circulates the 

10 cooling fluid between the rotatable frame (40) 

and a cooling means (D) arranged on the sta- 
tionary frame for cooling said cooling fluid. 

3. An apparatus according to Claim 1 or Claim 2, 
75 wherein said radiation source (B) is oil cooled 

and said apparatus further includes a heat ex- 
changer (32) for transferring heat from the radi- 
ation source cooling oil to the cooling fluid, 
said heat exchanger (32) being mounted on 
20 the rotatable frame (40) for rotation with the 

radiation source (B). 

4. An apparatus according to any one of Claims 1 
to 3, wherein the fluidic slip ring (60) includes 

25 a stationary annular portion (62) and a mating 

rotating annular portion (64), one (64) of the 
stationary (62) and rotating (64) annular por- 
tions having at least two circumferential cooling 
fluid carrying channels (66, 68) therein, which 
30 channels (66, 68) cooperate with the other said 

annular portion (62) for the carrying of cooling 
fluid. 



inner, surface. The fluidic slip ring also includes a 
rotatable annular portion 64 which is connected 
with the rotating bearing race 44 and the rotating 
frame portion 40. The rotating annular portion 64 
includes a plurality of channels or grooves, includ- 
ing an incoming cooling fluid channel 66 and an 
outgoing cooling fluid channel 68. A series of seal 
receiving grooves or channels 70 are disposed 
between and to either side of the fluid carrying 
channels 66, 68. Gaskets or seals 72 are carried in 
each groove to isolate the incoming and outgoing 
cooling fluid and to prevent leakage. A pair of 
leakage channels 74 are disposed outward from 
the outermost seals to retrieve any fluid that might 
leak past the fluid seals. A pair of final leakage 
seals 76 are disposed outward from the leakage 
channels to retain any leaking coolant. 

With particular reference to FIGURES 4A, 4B, 
and 4C, the stationary annular portion 62 has three 
fluid paths bored therethrough. A first fluid path 80 
extends from an inlet connector or coupling 82 to 
an aperture or port 84 that is in axial alignment with 
the inlet or chilled cooling fluid channel 66. An 
outlet passage 86 is defined in fluid communication 
between an outlet coupling or fitting 88 and an 
aperture or port 90 that is disposed in longitudinal 
alignment with the outgoing or hot cooling fluid 
channel 68. A drain fitting 92 is connected with a 
leakage fluid passage 94 that has apertures or 
ports 96, 98 in alignment with the leakage collect- 
ing channels 76. 

The rotating frame has a chilled fluid path 100 
extending from the chilled fluid channel 66 to the 
heat exchanger 32. Heated fluid is returned from 
the heat exchanger 32 through path 102 to the hot 35 
cooling fluid channel 68. 

With reference again to FIGURE 1, a circulat- 
ing means, such as a pump 110, pumps cooled 
cooling fluid from the chiller D to the inlet channel 
66, through the heat exchanger 32 to cool the x-ray 40 
tube oil and through the return channel 68 into a 
reservoir 112. Cooling fluid is drawn from the reser- 
voir, through. the chiller and returned by the pump 
110 through the fluidic slip ring. The chiller in- 
cludes a compressor and freon-type refrigerant 45 
system for efficiently cooling the cooling fluid. Pref- 
erably, the chiller has an air-fluid heat exchanger 
that discharges heat at the exterior of the building 
in which the CT scanner is located. Optionally, the 
oil-coolant heat exchanger 32 may be eliminated 50 
and the x-ray tube oil circulated to the chiller. 



Claims 

1. A radiation apparatus comprising a radiation 
source (B) mounted on a frame (40) for rota- 
tion relative to a stationary frame characterised 
by a fluidic slip ring (60) for providing a cool- 



5. An apparatus according to Claim 4, wherein 
there are two said circumferential cooling fluid 
carrying channels (66, 68) and said apparatus 
further includes a first annular seal (72) dis- 
posed between the two fluid carrying channels 
(66, 68) and two further annular seals (72) 
disposed respectively outward of the two chan- 
nels, such that the seals (72) inhibit fluid from 
leaving the two fluid carrying channels (66, 68) 
and from intermixing between the two fluid 
carrying channels (66, 68). 

6. An apparatus according to Claim 5, further 
including a pair of circumferential drain chan- 
nels (74) disposed in one of the annular por- 
tions (62, 64) respectively outward of the fur- 
ther seals for receiving cooling fluid that has 
leaked through the further seals (72) and a pair 
of additional annular seals (76) disposed re- 
spectively outward of the drain channels. 

55 7. An apparatus according to Claim 6, wherein 
the stationary annular portion (62) has a drain 
passage (94) therethrough and drain ports (96, 
98) are in fluid communication with each of the 
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drain channels (74). 

8. An apparatus according to any one of Claims 4 
to 7, wherein the fluid carrying channels (66, 
68) are defined in the rotating annular portion 
(64) and wherein the rotating annular portion 
(64) includes at least two fluid passages (100, 
102) therethrough for carrying cooling fluid to 
components on the rotatable frame (40). 

9. An apparatus according to any one of Claims 4 
to 7, wherein the stationary annular portion (62) 
has a smooth interior surface that is engaged 
by the annular seals (72, 76). 

10. An apparatus according to any one of Claims 4 
to 9, further including at least two fluid pas- 
sages (80, 86) through the stationary annular 
portion (62) extending between inlet and outlet 
cooling fluid fittings (82, 88) and apertures (84, 
90) disposed in alignment with the fluid carry- 
ing channels (66, 68). 

11. An apparatus according to any one of Claims 1 
to 3 for use as a computerized tomography 
scanner, wherein said radiation source (B) 
comprises an x-ray tube (B) which is mounted 
on said rotatable frame (40) for rotation about a 
patient receiving region (12) defined by the 
stationary frame of the apparatus and which 
has an x-ray window through which x-rays are 
transmitted across the patient receiving region 
(12); and the apparatus further includes an x- 
ray detection means (14) for detecting x-rays 
which have traversed the patient receiving re- 
gion (12) and an image reconstruction means 
(18) for reconstructing an image representation 
from signals generated by the x-ray detection 
means (14). 

12. An apparatus according to Claim 11, wherein 
the fluidic slip ring (60) includes: a rotatable 
annular portion (64) having first (66) and sec- 
ond (68) circumferential cooling fluid channels 
defined therein; a stationary annular portion 
(62) surrounding the rotatable annular portion 
(64) in a generally mating relationship with the 
channels (66, 68); a sealing means (72) for 
preventing cooling fluid flow out of the chan- 
nels (66, 68) between the rotatable (64) and 
stationary (62) annular portions; a first fluid 
passage (80) through the stationary annular 
portion (62) with a first aperture (84) in align- 
ment with the first channel (66) and a second 
passage (86) through the stationary annular 
portion (62) having an aperture (90) in align- 
ment with the second channel (68), the station- 
ary annular portion passages (80, 86) being 



operatively connected with the fluid circulating 
means (110), whereby cooling fluid flows 
through the first passage (80) into the first 
channel (66), flows from the first channel (66) 
5 to the rotating frame (40), absorbs x-ray tube 

heat, flows from the rotating frame (40) back to 
the second channel (68), and flows through the 
second passage (86) ol the stationary annular 
portion (62). 

w 

13. An apparatus according to Claim 12, further 
including a mechanical chiller (D) which is 
stationarily mounted in fluid communication 
with the stationary annular portion passages 

75 (80, 86) for cooling the cooling fluid. 

14. An apparatus according to Claim 12 or 13, 
wherein the rotatable annular portion (64) fur- 
ther includes a pair of leakage channels (74) 

20 disposed respectively outward of the first and 

second cooling fluid (66, 68) channels for re- 
ceiving cooling fluid which has leaked through 
the sealing means (72); a leakage sealing 
means (76) is disposed outward of the leakage 

25 channels (74) for holding leakage fluid in the 

leakage channels (74); a third passage (94) is 
defined through the stationary annular portion 
(62) and has apertures (96, 98) in alignment 
with each of the leakage channels (74) for 

30 draining cooling fluid therefrom. 

15. An apparatus according to Claim 11, wherein 
the fluidic slip ring (60) includes: a stationary 
annular portion (62) and a rotating annular por- 

35 tion (64), one (64) of the stationary (62) and 

rotating (64) annular portions having a series of 
channels (66, 68) therein, which channels (66, 
68) interact with the other annular portion (62) 
to define at least two fluid carrying paths there- 

40 between. 

16. An apparatus according to Claim 15, further 
including a first annular seal (72) disposed 
between the two channels (66, 68) and two 

45 further annular seals (72) disposed respectively 

outward of the two channels (66, 68), such that 
the seals (72) inhibit fluid from leaving the two 
channels (66, 68) and from intermixing be- 
tween the two channels (66, 68). 

50 

17. An apparatus according to Claim 16, further 
including annular drain channels (74) disposed 
in at least one (64) of the annular portions (62, 
64) outward of the first and second channels 

55 (66, 68) for receiving cooling fluid that has 

leaked through said seals (72) and additional 
sealing means (76) disposed outward of the 
drain channels (74). 
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1a An apparatus according to Claim 17 wherein 
the stationary annular portion (62) has a 
smooth interior surface that is engaged by the 
annular seals (72) and the sealing means (76). 

Patentansprtiche 

1. Strahlungsgerat, aufweisend eine Strahlenquel- 
le (B), die an einem relativ zu einem stationa- 
ren Rahmen drehbaren Rahmen (40) ange- 
bracht ist, 

gekennzeichnet durch 

einen Fluid-Gleitring (60), der eine KUhlfluid- 
kommunikation zwischen dem drehbaren Rah- 
men (40) und dem stationaren Rahmen vor- 
sieht, und durch eine Kiihlfluidzirkulationsein- 
richtung (110), die ein Kuhlfluid durch den 
Fluid-Gleitring (60) vom drehbaren Rahmen 
(40) zum stationaren Rahmen (40) und umge- 
kehrt zirkuliert. 

2. Gerat nach Anspruch 1, in welchem die Fluid- 
zirkulationseinrichtung (110) das KOhlfluid zwi- 
schen dem drehbaren Rahmen (40) und einer 
Kuhleinrichtung (D) zirkuliert, die am stationa- 
ren Rahmen zum Ktihlen des Kuhlfluids ange- 
ordnet ist. 

3. Gerat nach Anspruch 1 Oder 2, in welchem die 
Strahlenquelle (B) olgekuhlt ist und das Gerat 
ferner einen Warmeaustauscher (32) zur Ober- 
tragung von warme vom Strahlenquellen-KGh- 
lol auf das KOhlfluid umfafit, wobei der Warme- 
austauscher (32) am drehbaren Rahmen (40) 
zur Drehung mit der Strahlenquelle (B) ange- 
bracht ist. 

4. Gerat nach einem der Anspruche 1 bis 3, in 
welchem der Fluid-Gleitring (60) einen statio- 
naren ringformigen Abschnitt (62) und einen 
passenden rotierenden ringformigen Abschnitt 
(64) aufweist, wobei einer (64) des stationaren 
(62) und rotierenden (64) ringformigen Ab- 
schnitts zumindest zwei Kuhlfluid fuhrende 
Umfangs-Kanale (66, 68) in sich aufweist, wo- 
bei diese Kanale (66, 68) mit dem anderen 
solchen ringformigen Abschnitt (62) zur Befor- 
derung von Kuhlfluid zusammenwirken. 

5. Gerat nach Anspruch 4, in welchem zwei sol- 
che KOhlfluid fUhrenden Umfangs-Kanale (66, 
68) vorgesehen sind und das Gerat ferner eine 
erste ringformige Dichtung (72), die zwischen 
den beiden Fluid fuhrenden Kanalen (66, 68) 
liegt, und zwei weitere ringformige Dichtungen 
(72) aufweist, die jeweils auswarts der beiden 
Kanale angeordnet sind, derart, dafl die Dich- 
tungen (72) verhindern, daB Fluid die beiden 



Fluid fuhrenden Kanale (66, 68) verlaflt und 
zwischen den beiden Fluid fuhrenden KanSlen 
(66, 68) vermischt. 

5 6. Gerat nach Anspruch 5, ferner aufweisend ein 
Paar Umfangs-Abzugskanale (74), die in einem 
der ringformigen Abschnitte (62, 64) jeweils 
auswarts der weiteren Dichtungen zur Aufnah- 
me von Kuhlfluid angeordnet sind, das durch 

10 die weiteren Dichtungen (72) geleckt ist, und 

ein Paar zusatzlicher ringformiger Dichtungen 
(76), die jeweils auswarts der AbzugskanSle 
angeordnet sind. 

75 7. Gerat nach Anspruch 6, in welchem der statio- 
nare ringformige Abschnitt (62) eine sich durch 
inn erstreckende Abzugspassage (94) aufweist 
und Abzugsoffnungen (96, 98) in Fluidkommu- 
nikation mit jedem der Abzugskanale (74) ste- 

20 hen. 

8. Gerat nach einem der AnsprUche 4 bis 7, in 
welchem die Fluid fuhrenden Kanale (66, 68) 
im rotierenden ringformigen Abschnitt (64) de- 

25 finiert sind und in welchem der rotierende ring- 

formige Abschnitt (64) zumindest zwei sich 
durch ihn erstreckende Fluidpassagen (100, 
102) zum Transportieren von KOhlfluid zu 
Komponenten am rotierbaren Rahmen (40) auf- 

30 weist. 

9. Gerat nach einem der Anspruche 4 bis 7, in 
welchem der stationare ringformige Abschnitt 
(62) eine glatte Innenflache aufweist, an die die 

35 ringformigen Dichtungen (72, 76) angreifen. 

10. Gerat nach einem der AnsprOche 4 bis 9, 
ferner aufweisend zumindest zwei Fluidpassa- 
gen (80, 86) durch den stationaren ringformi- 

40 gen Abschnitt (62), die sich zwischen EinlaS- 

und AuslaBkuhlfluidanschluBteilen (82, 88) und 
Offnungen (84, 90) erstrecken, die ausgerichtet 
mit den Fluid fuhrenden Kanalen (66, 68) vor- 
gesehen sind. 

45 

11. Gerat nach einem der AnsprUche 1 bis 3 zur 
Verwendung als Computertomographie-Scan- 
ner, in welchem die Strahlenquelle (B) eine 
Rontgenrohre (B) umfaBt, die am rotierbaren 

so Rahmen (40) zur Drehung urn eine durch den 

stationaren Rahmen des Gerats definierte Pa- 
tientenaufnahmeregion (12) angebracht ist und 
ein Rontgenstrahlfenser aufweist, durch das 
Rontgenstrahlen durch die Patientenaufnahme- 

55 region (12) hindurchgelassen werden; und in 

welchem das Gerat ferner eine Rontgenstrahl- 
detektoreinrichtung (14) zum Detektieren von 
Rontgenstrahlen umfaBt, die die Patientenauf- 
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nahmeregion (12) durchquert haben, und eine 
Bildrekonstruktionseinrichtung (18) zur Rekon- 
struktion einer Bilddarsteilung aus von der 
Rontgenstrahldetektoreinrichtung (14) erzeug- 
ten Signalen. 

12. Gerat nach Anspruch 11, in welchem der 
Fluid-Gleitring (60) umfaBt: einen drehbaren 
ringformigen Abschnitt (64), der einen ersten 
(66) und zweiten (68) Kuhlfluidumfangs-Kanal 
aufweist, die in ihm definiert sind; einen statio- 
naren ringformigen Abschnitt (62), der den 
drehbaren ringformigen Abschnitt (64) in einer 
im wesentlichen angepaBten Beziehung bezug- 
lich der Kanale (66, 68) umgibt; eine Abdicht- 
einrichtung (72), die das AusflieBen von Kuhl- 
fluid aus den Kanalen (66, 68) zwischen dem 
drehbaren (64) und stationaren (62) ringformi- 
gen Abschnitt verhindert; eine erste Fluidpas- 
sage (80) durch den stationaren ringformigen 
Abschnitt (62) mit einer ersten Offnung (84) in 
Ausrichtung mit dem ersten Kanal (66) und 
einer zweiten Passage (86) durch den stationa- 
ren ringformigen Abschnitt (62), der eine Off- 
nung (90) in Ausrichtung mit dem zweiten Ka- 
nal (68) aufweist, wobei die Passagen (80, 86) 
des stationaren ringformigen Abschnitts funk- 
tionswirksam mit der Fluidzirkulationseinrich- 
tung (110) verbunden sind, wodurch Kuhlfluid 
durch die erste Passage (80) in den ersten 
Kanal (66) stromt, vom ersten Kanal (66) zum 
rotierenden Rahmen (40) stromt, Rontgenroh- 
renwarme absorbiert, vom rotierenden Rahmen 
(40) zuruck zum zweiten Kanal (68) stromt und 
durch die zweite Passage (86) des stationaren 
ringformigen Abschnitts (62) stromt. 

13. Gerat nach Anspruch 12, ferner aufweisend 
einen mechanischen Kuhler (D), der stationar 
in Fluidkommunikation mit den Passagen (80, 
86) des stationaren ringformigen Abschnitts 
zum KUhlen des KUhlfluids angebracht ist. 

14. Gerat nach Anspruch 12 oder 13, in welchem 
der drehbare ringformige Abschnitt (64) ein 
Paar LeckkanSle (74) umfaBt, die jeweils aus- 
warts des ersten bzw. zweiten KUhlfluid (66, 
68)-Kanals zur Aufnahme von Kuhlfluid ange- 
ordnet sind, das durch die Dichtungseinrich- 
tung (72) geleckt ist; eine Leckabdichteinrich- 
tung (76) auswarts der Leckkanale (74) zum 
Halten von Leckfluid in den Leckkanalen (74) 
angeordnet ist; eine dritte Passage (94) durch 
den stationaren ringformigen Abschnitt (62) 
definiert ist und iJffnungen (96, 98) ausgerich- 
tet zu jedem der Leckkanale (74) zum Abzie- 
hen von KUhlfluid hieraus aufweist. 



15. Gerat nach Anspruch 11, in welchem der 
Fluid-Gleitring (60) umfaBt: einen stationaren 
ringformigen Abschnitt (62) und einen rotieren- 
den ringformigen Abschnitt (64), wobei einer 

5 (64) des stationaren (62) und rotierenden (64) 

ringformigen Abschnitts eine Serie von Kana- 
len (66, 68) in sich aufweist, wobei die Kanale 
(66, 68) mit dem anderen ringformigen Ab- 
schnitt (62) zur Definition zumindest zweier 

w Fluid fuhrender Pfade dazwischen zusammen- 

wirken. 

16. Gerat nach Anspruch 15, ferner aufweisend 
eine erste ringformige Dichtung (72), die zwi- 

75 schen den beiden Kanalen (66, 68) angeordnet 

ist, und zwei weitere ringformige Dichtungen 
(72), die jeweils auswSrts der beiden Kanale 
(66, 68) angeordnet sind, derail, daB die Dich- 
tungen (72) verhindem, daB Fluid aus den bei- 

20 den Kanalen (66, 68) austritt und sich zwi- 

schen den beiden Kanalen (66, 68) vermischt. 

17. Gerat nach Anspruch 16, ferner aufweisend 
ringformige Abzugskanale (74), die in zumin- 

25 dest einem (64) der ringformigen Abschnitte 

(62, 64) auswarts des ersten und zweiten Ka- 
nals (66, 68) zur Aufnahme von KUhlfluid ange- 
ordnet sind, das durch die Dichtungen (72) 
geleckt ist, und eine zusatzliche Dichtungsein- 

30 richtung (76), die auswarts der Abzugskanale 

(74) angeordnet ist. 

1a Gerat nach Anspruch 17, in welchem der sta- 
tionare ringformige Abschnitt (72) eine glatte 
35 Innenseite aufweist, an die die ringformigen 

Dichtungen (72) und die Dichtungseinrichtung 
(76) angreifen. 

Revendications 

40 

1. Appareil d'irradiation comprenant une source 
(B) d'un rayonnement monte sur un chassis 
(40) destine a tourner par rapport a un chassis 
fixe, caracterise par une bague collectrice flui- 

45 dique (60) destinee a assurer la communica- 

tion pour un fluide de refroidissement entre le 
chassis rotatif (40) et le chassis fixe, et un 
dispositif (110) de circulation d'un fluide de 
refroidissement par I'intermediaire de la bague 

50 collectrice fluidique (60) du chassis rotatif (40) 

au chassis fixe, et inversement. 

2. Appareil selon la revendication 1, dans lequel 
le dispositif (110) de circulation de fluide fait 

55 circuler le fluide de refroidissement entre le 

chassis rotatif (40) et un dispositif (D) de refroi- 
dissement place sur le chassis fixe et destine 
a refroidir le fluide. 
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3. Appareil selon la revendication 1 ou 2, dans 
lequel la source (B) du rayonnement est refroi- 
die par une huile, et I'appareil comporte en 
outre un echangeur de chaleur (32) destine a 
transferer de la chaleur de I'huile de refroidis- 5 
sement de la source de rayonnement au fluide 

de refroidissement, rechangeur de chaleur (32) 
etant monte sur le chassis rotatif (40) afin qu'il 
tourne avec la source du rayonnement (B). 

10 

4. Appareil selon Tune quelconque des revendi- 
cations 1 a 3, dans lequel la bague collectrice 
fluidique (60) comporte une partie annulaire 
fixe (62) et une partie annulaire rotative com- 
piementaire (64), une premiere (64) des parties 75 
annulaires fixe (62) et rotative (64) ayant au 
moins deux canaux circonferentiels (66, 68) de 
circulation de fluide de refroidissement, les ca- 
naux (66, 68) cooperant avec J'autre partie 
annulaire (62) pour le transport du fluide de 20 
refroidissement. 

5. Appareil selon la revendication 4, dans lequel 
deux canaux circonferentiels (66, 68) de cir- 
culation de fluide de refroidissement sont pre- 25 
sents, et I'appareil comporte en outre un pre- 
mier joint annulaire (72) d'6tanch6ite* place* en- 

tre les deux canaux (66, 68) de circulation de 
fluide, et deux joints annulaires supplementai- 
res (72) d'etancheite places respectivement a so 
I'exteVieur des deux canaux, afin que les joints 
d'etancheite (72) empechent le fluide de quit- 
ter les deux canaux de circulation de fluide 
(66, 68) et de se melanger entre les deux 
canaux (66, 68) de circulation de fluide. 35 



passages de fluide (100, 102) destines a tran- 
smettre le fluide de refroidissement aux Pig- 
ments places sur le chassis rotatif (40). 

9. Appareil selon I'une quelconque des revendi- 
cations 4 a 7, dans lequel la partie annulaire 
fixe (62) a une surface interne lisse qui coope- 
re avec les joints annulaires d'etancheite* (72, 
76). 

10. Appareil selon I'une quelconque des revendi- 
cations 4 a 9, comprenant en outre au moins 
deux passages (80, 86) de fluide, formes dans 
la partie annulaire fixe (62) entre des embouts 
d'entree et de sortie de fluide de refroidisse- 
ment (82, 88), et des ouvertures (84, 90) pla- 
cets dans I'alignement des canaux (66, 68) de 
circulation de fluide. 

11. Appareil selon Tune quelconque des revendi- 
cations 1 a 3, destine* a etre utilise* comme 
tacographe, dans lequel la source du rayonne- 
ment (B) comprend un tube radiographique (B) 
monte sur le chassis fixe (40) afin qu'il tourne 
autour d'une region (12) destinee a contenir un 
patient, d6limit6e par le chassis fixe de Pappa- 
reil et qui a une fenetre radiographique par 
laquelle des rayons X sont transmis a la region 
destinee a contenir un patient (12), et I'appareil 
comporte en outre un dispositif (14) de detec- 
tion des rayons X qui ont traverse* la region 
destined a contenir un patient (12), et un dis- 
positif (18) de reconstruction d'une representa- 
tion d'image a partir de signaux crees par le 
dispositif (14) de detection de rayons X. 



6. Appareil selon la revendication 5, comprenant 
en outre deux canaux circonferentiels (74) 
d'evacuation places dans I'une des parties an- 
nulaires (62, 64), a I'exterieur des joints sup- 40 
piementaires d'etancheite, et destines a rece- 

voir le fluide de refroidissement qui a fui par 
les joints supplementaires d'dtancheite (72), et 
deux joints annulaires supplementaires d'etan- 
cheite (76) places respectivement vers I'exte- 45 
rieur des canaux d'evacuation. 

7. Appareil selon la revendication 6, dans lequel 
la partie annulaire fixe (62) a un passage 
d'evacuation (94) qui la traverse et des orifices 50 
(96, 98) d'evacuation communiquent avec cha- 

cun des canaux (74) d'evacuation. 

8. Appareil selon I'une quelconque des revendi- 
cations 4 a 7, dans lequel les canaux (66, 68) 55 
de circulation de fluide sont deiimites dans la 
partie annulaire rotative (64), et la partie annu- 
laire rotative (64) comporte au moins deux 



12. Appareil selon la revendication 11, dans lequel 
la bague collectrice fluidique (60) comporte 
une partie annulaire rotative (64) ayant des 
premier (66) et second (68) canaux circonfe- 
rentiels de fluide de refroidissement deiimites 
dans cette partie, et une partie annulaire fixe 
(62) entourant la partie annulaire rotative (64) 
de maniere que les canaux (66, 68) cooperent 
de maniere compiementaire de fagon genera- 
le, un dispositif (72) d'etancheite destine a 
empecher recoupment du fluide de refroidis- 
sement a I'exterieur des canaux (66, 68) entre 
les parties annulaires rotative (64) et fixe (62), 
un premier passage (80) de fluide forme dans 
la partie annulaire fixe (62) et ayant une pre- 
miere ouverture (84) dans I'alignement du pre- 
mier canal (66) et un second passage (86) 
forme dans la partie annulaire fixe (62) et ayant 
une ouverture (90) dans I'alignement du se- 
cond canal (68), les passages (80, 86) de la 
partie annulaire fixe etant raccordes au dispo- 
sitif (110) de circulation de fluide, si bien que 
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le fluide de refroidissement circule dans le 
premier passage (80) vers le premier canal 
(66), circule du premier canal (66) vers le 
chassis rotatif (40), absorbe la chaleur du tube 
radiographique, circule du chassis rotatif (40) 
vers le second canal (68), et s'ecoule dans le 
second passage (86) de la partie annulaire fixe 
(62). 

13. Appareil selon la revendication 12, comprenant 
en outre un organe de refroidissement mecani- 
que (D) monte* a demeure en communication 
avec les passages (80, 86) de la partie annulai- 
re fixe afin qu'il refroidisse le fluide de refroi- 
dissement. 



premier et second canaux (66, 68) pour la 
reception du fluide de refroidissement qui a fui 
par les joints d'£tanch£ite* (72), et un dispositif 
supplemental d'etancheite (76) place a I'ex- 
5 terieur des canaux d'Svacuation (74). 

18. Appareil selon la revendication 17, dans lequel 
la partie annulaire fixe (62) a une surface inter- 
ne lisse qui coopere avec les joints annulaires 
70 (72) d'etancheite et le dispositif (76) d'etan- 

cheite. 



75 



14. Appareil selon la revendication 12 ou 13, dans 
lequel la partie annulaire rotative (64) comporte 
en outre une paire de canaux (74) de fuites 
disposes vers I'exterieur du premier et du se- 20 
cond canal (66, 68) de fluide de refroidisse- 
ment afin qu'ils recoivent le fluide de refroidis- 
sement qui a fui par les dispositifs d'etancheite 
(72), un dispositif (76) d'etancheite aux fuites 
est place a I'exterieur des canaux de fuites 25 
(74) afin qu'il retienne le fluide qui a fui dans 
les canaux de fuites (74), et un troisieme pas- 
sage (94) est delimite dans la partie annulaire 
fixe (62) et a des ouvertures (96, 98) dans 
I'alignement de chacun des canaux de fuites 30 
(74) afin qu'il 6vacue le fluide de refroidisse- 
ment contenu dans ces canaux. 



15. Appareil selon la revendication 11, dans lequel 

la bague collectrice fluidique (60) comporte 35 
une partie annulaire fixe (62) et une partie 
annulaire rotative (64), Tune (64) des parties 
annulaires fixe (62) et rotative (64) ayant une 
seVie de canaux (66, 68) formes dans cette 
partie, les canaux (66, 68) cooperant avec I'au- 40 
tre partie annulaire (62) pour la delimitation 
entre eux d'au moins deux canaux de circula- 
tion de fluide. 



16. Appareil selon la revendication 15, comprenant 45 
en outre un premier joint annulaire (72) dispo- 
se entre les deux canaux (66, 68) et deux 
joints annulaires supplementaires d'etancheite 
(72) places respectivement a I'exterieur des 
deux canaux (66, 68), afin que les joints 50 
d'etancheite* (72) empechent la sortie du fluide 
des deux canaux (66, 68) et le melange entre 
les deux canaux (66, 68). 



17. Appareil selon la revendication 16, comprenant 55 
en outre des canaux annulaires (74) d'£vacua- 
tion places dans Tune au moins (64) des par- 
ties annulaires (62, 64) vers I'exterieur des 
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